Phospholipid scramblase 1 modulates a selected set of IgE receptor-mediated mast cell responses through LAT-dependent pathway.
Engagement of the IgE receptor (FcepsilonRI) on mast cells leads to the release of preformed and newly formed mediators as well as of cytokines. The signaling pathways responsible for these responses involve tyrosine phosphorylation of multiple proteins. We previously reported the phosphorylation on tyrosine of phospholipid scramblase 1 (PLSCR1) after FcepsilonRI aggregation. Here, PLSCR1 expression was knocked down in the RBL-2H3 mast cell line using short hairpin RNA. Knocking down PLSCR1 expression resulted in significantly impaired degranulation responses after FcepsilonRI aggregation and release of vascular endothelial growth factor, whereas release of MCP-1 was minimally affected. The release of neither leukotriene C4 nor prostaglandin D2 was altered by knocking down of PLSCR1. Analysis of FcepsilonRI-dependent signaling pathways revealed that whereas tyrosine phosphorylation of ERK and Akt was unaffected, tyrosine phosphorylation of LAT was significantly reduced in PLSCR1 knocked down cells. Tyrosine phosphorylation of phospholipase Cgamma1 and consequently the mobilization of calcium were also significantly reduced in these cells. In nonactivated mast cells, PLSCR1 was found in part in lipid rafts where it was further recruited after cell activation and was constitutively associated with Lyn and Syk but not with LAT or Fyn. Altogether, these data identify PLSCR1 as a novel amplifier of FcepsilonRI signaling that acts selectively on the Lyn-initiated LAT/phospholipase Cgamma1/calcium axis, resulting in potentiation of a selected set of mast cell responses.